Until recently social scientists working in the Western tradition assumed a basic distinction between the pre-scientific modes of thought characteristic of primitive societies and the rational patterns of thought characteristic of modern technological society. Currently this distinction is maintained with less certainty.
Evidence has been presented which shows both that so-called 'traditional' societies have welldeveloped methods of collecting and acting upon empirical knowledge which compare with the methods of organised science, and that symbolic and mystical thought patterns once thought to be the more or less exclusive preserve of preindustrial societies are to be found proliferating in contemporary technologically advanced societies (cf. Horton 1967 , Cohen 1974 , Barker, Oguntoyinbo and Richards 1977 .
The implication of the above is twofold: first that western science may harbour symbolic and rhetorical characteristics at odds with the primary technical and empirical aims of the field of study in question (cf. Koestler, 1959) and second that the thought and knowledge of 'peasant' and 'folk' societiesalthough perhaps primarily focused on social regulationmay embody content of sufficient empirical and technical merit to be well worth the effort of 'demystification'.
The theme of this paper is that of methodology suitable for investigating and interpreting environmental knowledge in 'peasant' societies in Africa. How can he assess the validity of both components in situations of rapid social and environmental change? It is hoped that answers to questions such as these would lead to an assessment of how much rural communities could be expected to rely on their own knowledge systems for development purposes and of where it is that outside help is most nçeded or would be best applied, either to protect local knowledgegenerating systems and institutions from 'erosion' by external forces and agenciesor to supplement such endogenous systems at identified points of critical weakness. There is also the question of what wider role community expertisefor example in the field of herbal medicine or agriculturemight be able to play in national 28 schemes for environmental research and education.
To focus debate it is intended:
to briefly describe a study where community environmental knowledge has already proved significant; --to outline particular methodologies for collecting community environmental knowledge and for evaluating its content;
to suggest areas and problems within the rural development field where an analysis of community environmental knowledge might be expected to be of maximum benefit. A questionnaire approach has much to recommend it provided as Whyte (1977) suggests, it can be reinforced by observation and participation. It is a particularly useful instrument in the context of a well-designed sample survey designed to pick up type 4 information. Proper stratification is an important factor here since knowledge and experience varies according to local ecology and human geography and also according to the age, sex and class affiliations of the individuals concerned.
A major problem with the questionnaire in this type of work, however, is that according to Whyte (1977) 'the schedule should have its own internal logic' and the respondent 'should be able to see the "sense of it" or he will be confused. . 'Internal logic' and avoidance of 'confusion' are laudable objectives but the logic is the interviewer's own and may conflict with the purpose of the interview which is not to assemble independent items of information as 'facts' but to lay bare the system of knowledge and structure of ideas which is central to the respondent's own views of the world. Questionnaire users are already familiar with 'leakage' problems whereby a given question can stimulate interest in or heighten awareness of an issue to such an extent that answers to later questions on cognate topics are unreasonably biased. In this particular case we may suspect that an interview schedule, with a strongly articulated internal 'logic' causes a helpful and intellectually agile respondent to suspend the use of his own structures of ideas and temporarily assume a logic imposed on him by the questionnaire.
Evidence that the straight-line logic built into many questionnaires can cause problems is provided by a recent survey of rural development priorities in Sierra Leone. Using a preference scale to indicate feelings about possible rural improvements a number of farmers had scaled their supposed priorities without demur when one, less willing to bow to the implicit rules of the interview schedule than most, turned the question and asked 'if you needed a house which would you rather havethe walls or the roof?' thus making a fairly basic point that 'roads', 'water supply', 'schools' and so on could not be scaled along a single preference priority dimension. To live in a community as opposed to planfling for it would make all these individual investments appear part of an interconnected bundle of needs. The point, however, is not about the need for 'integrated' rural development but that only one farmer in the sample was prepared to risk causing offence by stating a point of view which in all probability was obvious to them all.
Community environmental knowledge should be considered along similar lines as an interconnected, multi-dimensional system of data, symbols and values rather than as a miscellaneous collection of factual items. Unless there is opportunity for the respondent to make these connections and dimensions clear, his responses, taken at face value and as provoked by the contingencies of a tightly structured questionnaire interview, may unwittingly mislead rather than inform. 30 An alternative approach is to endeavour to learn the thought patterns of the community concerned from the inside. Participant observation of the necessary depth is often impracticable from the point of view of time and research support available. A more realistic strategy may be to combine some direct observation of the interplay of language, symbol, ideas and action with a 'gaming' approach in which a series of 'let's imagine' situations are set up by the researcher and respondents are asked to act out or talk out the responses likely if the situation had occurred in life. The gamut of possibilities ranges from the highly structured test approach using logical conundrums and pictorial stimulus material of a kind familiar from IQ and thematic apperception tests to much more open-ended devices such as stimulating a discussion by asking someone to tell, or complete, a story or sing a song relating to a give theme of interest. John Gay's work in Liberia is especially notable for emphasis on methods of this latter kind, which nevertheless produce results permitting sophisticated quantitative analysis. Steven Turner (1978) has successfully applied some of Gay's sentence completion methods in a study of soil erosion problems in Lesotho. The advantage of 'ethnotesting' methods of this type is that by having recourse to familiar social situations and settings (e.g. verandah story telling) and to indigenous cultural resources (stories, sayings, proverbs, traditional games, etc.) the interviewer is able to efface himself and his 'internal logic' and hand over the initiative to the respondent in a way not feasible in a conventional 'interview'. An The first is that the farmer will not know that which he cannot observe fully and completely. The case of microscopic entities has already been mentioned. Processes the farmer only witnesses in part such as price determination for commodities sold in remote markets (Filani and Richards, 1976) , long-term climatic variation (Oguntoyinbo and Richards, 1978) , and soil erosion ultimately traceable to the pressures of population or regional development (O'Keefe, 1975) will be understood less well than the range of 'above ground' pest and weed problems which are restricted to the farm field and its immediate locality.
Rule two is that quantitative judgments and farm decisions based on quantification cannot be better than the level of accuracy inherent in the quantitative procedure used by the farmer. It becomes a matter of interest to find out what the farmer measures on his farm and how these measurements are taken.
Many farming procedures have quantification built into the work. Examples are the sections of a yam barn and the regular size and shape of sub-sections within the yam farm (Richards, 1973) . Takete Ide farmers (Kwara State, Nigeria) use 7, 11 or 15 guinea corn stalks woven together as the basis for a yam vine trellis, each stalk being the starting point for a short row of 10-20 yam heaps (the distance the farmer hoes before straightening up and stretching), the ultimate effect being a series of semi-standard and clearly visible subdivisions within the field analogous to the strips of the medieval European Open Field (Atteh, personal communication, cf. Orwin and Orwin, 1966) . Units of this kind can be used in place of a ready reckoner when estimating field size, but since in essence they record the ease or difficulty of cultivation rather than 'area' in a geometric sense they will most probably 'reckon' returns to labour rather than output per unit of land. Output per unit of labour is likely to be the primary concern of the farmer. There will therefore be little point in trying to introduce a land-use intensification to raise output per unit of land unless the farmer can perceive this in his own terms as increased output per unit of labour.
Local units of area, volume, and so on, will have ranges of variation which can be measured and handled statistically. The same applies to farmers' abilities correctly to estimate distances, weights, areas, times required for particular tasks, typical yields per acre and so on (for examples see Richards, 1977; Oguntoyinbo and Richards, 1978) . If farmers' estimates of 'perceived production' for a given field are normally distributed with a standard deviation of 20 per cent of the mean there would be at least a one third chance that any improvement up to 20 per cent over previous yields resulting from introduction of an innovation would be undetectable. It is to determine the farmers' sensitivity to changes of this kind that further analysis of indigenous quantification would be desirable (cf. the important pioneer study by Gay and Cole, 1967 beyond feeding and cash income (the brightly coloured seeds of A brus precatorius are used as gambling chips, for example, and as children's playthings); and a distinction was maintained between personal utility and utility to children.
But since some 'marginally' cultivated grain legumes (e.g. Canavalia rosee) and some highly poisonous species (e.g. Physostigma venenosum; A brus precatorius) were included we had hoped to draw out a few more insights than eventually emerged. Physostigma and Canavojia were not well known and had to be dropped from the test. On the other hand the lack of awareness of the poisonous properties of A brus seeds and the fact that they are regarded as children's playthings is 'negative' information of some potential importance. In general, however, this first test was only partly successful because the set of objects used had been predetermined.
* species used to elicit the construct under consideration + species coded subsequent to construct elicitation Sierra Leonian university botany and geography students not surprisingly produced grids which reflected a preoccupation with morphology and Linnean taxonomy rather than utility and difficulty of elimination. The surprise was that extension trainees produced grids almost identical to those of the university students with constructs such as root/non-root; round leaf/multiple leaf; hair on steam/no hair on stem; hairs on leaf/no hairs on leaf predominating. This proved to be of significant 'diagnostic' value, leading to a spontaneous 'seminar' by the trainees on how they would communicate with farmers if their 'scientific' approach to farming made them think in text-book botanical terms rather than in terms of farming utilities. Tentative action proposals for syllabus development and for studying alongside the farmers were beginning to emerge at the end of the period. This proved a good illustration of the possibility in development-oriented work on environmental perception of returning to some of the original 'self-analytic' and 'therapeutic' intentions of grid analysis (Kelly, 1955) . Work is in progress to build up sets of grids relating to 'indigenous' classification of local rice varieties so that these can be matched against 'constructs' held by rice breeding programme experts. Meanwhile Table 2 is included to illustrate differences that can arise when a farmer and his wife classify 2 Ageratum conzoides is widely used as a means of treating minor wounds and ulcers, see Usher 1974, Methods for analysing grid information are discussed elsewhere (Barker and Richards, 1978; cf. Barker, 1978; Chapman, 1978; Fransella and Bannister, 1977) . It is more appropriate to this paper to discuss the context where this sort of information might be a useful input into the rural planning and development process.
The utility of community environmental knowledge in rural development contexts Repertory grid techniques and similar approaches appear to have considerable utility (a), in bringing out the multi-dimensional nature of community environmental knowledge, for instance, where there is a utility dimension to a plant or insect normally considered a weed or pest; or where evaluations differ as between men, women, children or between different class and occupational groups such as farmers on the one hand and extension agents on the other; (b) in triggering V 0* 1 off useful discussion and self-diagnosis, leading to heightened awareness of variations in response between individuals or groups and to proposals for minimising the conflict and misunderstanding engendered. There is a danger that a great deal of rural development work may undermine what the farmer is attempting to achieve or fuel emerging class conflict by built-in scale and technology biases. 'Conscientisation' (Freire, 1972 ) may be as necessary in technical areas of agricultural development as in socio-political areas. It is suggested that the approaches outlined in this paper have a good deal to offer where there is genuine determination to 'democratise' development planning and the rural education process and where 'participatory' styles of environmental resource management are the ultimate aim.
Examples and instances, have already been indicated but it may be valuable to spell out both the kinds of problems and the contexts where this kind of approach might be beneficial. This latter point has to be put to the test in the context of a formal pest control programme (Page and Richards, 1977) but if such a programme proves successful it would open the door to a number of other ventures of a similar kind. Locust control work has long made use of a local reporting network to provide detailed day to day information on insect incidence and behaviour, and generalising this idea to cover a wide range of pest and weed problems at farmer level might be a valuable step forward. Barker et al. (1977) have proposed two versions of a model monitoring system using farmers as primary reporters. Oguntoyinbo and Richards (1978) suggest extending this idea to drought monitoring work. Ford (1971) has argued the case that 'hightechnology' trypanosomiasis control may have interfered with the low-level 'adaptations' individual communities were able to attain in the past and that awareness of the extent to which the colonial presence undermined these effective precolonial man-environment adaptations ought to stimulate a major reconsideration of sleeping sickness control strategies and priorities. Along rather similar lines Agarwal (1978) has summarised growing concern that conventional pesticidal and drug-based approaches to the malaria problem are beginning to break down, raising the question as to whether old-fashioned 'propaganda' methods aimed at involving the total population in trying to control mosquito breeding or reduce the chances of being bitten might not prove the key to the long-term solution. If articulated and democratically structured programme in 'peoples' science' could have considerable potential in this difficult area of 'community development', and might lead to some interesting endogenous experiments in restructuring manenvironment relationships in rural areas experiencing rapid economic transformation.
